Thoracic duct lymph flow responses to hemorrhage in the ovine fetus.
Blood volume returns toward normal after hemorrhage much more rapidly in the fetus than in the adult due to a rapid entry of fluid and plasma proteins into the fetal circulation. One potential source of fetal fluids and plasma proteins is the lymphatic system, since basal lymph flow rate and interstitial protein concentration are high in the fetus. Furthermore, studies in adults suggest that lymph flow rate may increase following hemorrhage. To test the hypothesis that hemorrhage induces an increase in lymph flow in the fetus, 15 late-gestation ovine fetuses underwent left thoracic duct catheterization with low-resistance catheters and were studied 5 or more days after surgery at 134 +/- 1 (SE) days gestation. The protocol included three successive 30-min periods: control, hemorrhage, and recovery. During the first 5 min of the hemorrhagic period, 61 +/- 4 ml of fetal blood were removed. The blood was reinfused over the first 5 min of the recovery period. After the hemorrhage, fetal arterial pressure, venous pressure, and heart rate decreased (analysis of variance, P < 0.001). These variables significantly increased above basal levels following blood reinfusion. Fetal hematocrit (P < 0.001) and plasma protein concentration (P < 0.05) also decreased after the hemorrhage and returned to control values after the reinfusion. Fetal lymph flow rate was 0.55 +/- 0.06 (SE) ml/min before the hemorrhage and decreased by a maximum of 30.3 +/- 6.3% (P < 0.001) at 8 min after the end of the hemorrhage. Lymph flow rate was reduced by an average of 19.1 +/- 6.6% during the hemorrhagic period and returned to prehemorrhage levels following blood reinfusion.(ABSTRACT TRUNCATED AT 250 WORDS)